Objectives The aim of this paper was to explore connection between aspects of self and levels of physical activity among adolescents.
Introduction
Previous studies have shown that regular physical activity among adolescents can contribute to both their physical health and their psychological and social well-being (Iannotti et al. 2009; Schmalz et al. 2007; Tessier et al. 2007; Parfitt and Eston, 2005) . In addition, physical activity during early adolescence has been shown to persist from adolescence into adulthood (Hallal et al. 2006 ). However, recent international studies (Haug et al. 2009; Currie et al. 2000 Currie et al. , 2004 Currie et al. , 2008 show a lack of sufficient physical activity during adolescence, particularly among girls. These findings indicate that the lack of regular physical activity among adolescents is a long-term public health problem (Hallal et al. 2006) . In the present study we focus on the connection between the frequency of physical activity and aspects of self (self-efficacy, self-esteem, selfliking and self-competence) in early adolescence and on potential gender-related differences.
Self-esteem, self-liking, self-competence and selfefficacy could be conceptualized as aspects of the construct 'self'. The current conceptualization allows the distinguishing between cognitive aspects and evaluative aspects (Campbell et al. 1996) . Self-esteem as the evaluative aspect of self (Harter 1999 ) representing person's overall feeling of self-worth (Rosenberg 1965) . Self-esteem has wellknown consequences for current physical and mental health and health-related behaviors. Positive self-esteem is not only seen as a basic feature of mental health but also as a protective factor that contributes to better physical health and health-related behaviors through its role as a buffer against the impact of negative influences (Mann et al. 2004) . It has been repeatedly associated with health-related behaviors, e.g. physical activity in past research (White et al. 2009; Krahnstoever Davisona et al. 2007; Schmalz et al. 2007 ; Levy and Ebbeck 2005; Parfitt and Eston 2005) . Mentioned studies confirmed a connection between physical activity and higher self-esteem.
Self-liking (sense of social worth) and self-competence (sense of personal efficacy) used in this study were defined by Tafarodi and Swann (1995) as constructs emerging from global self-esteem and were proposed as interdependent but separate aspects of self-esteem. Selfcompetence is defined as the evaluative experience of oneself as an intentional being with efficacy and power. Self-liking, on the other hand, is defined as the evaluative experience of oneself as a good or bad person according to internalized criteria for worth. These two dimensions could be extracted also from the Rosenberg Self-esteem Scale as it was confirmed in other studies (Tafarodi and Milne 2002; Schmitt and Allik 2005) . Therefore, it could be expected that self-liking and self-competence will be associated with the physical activity similarly like selfesteem.
Self-efficacy, conceptualized primarily as a belief in one's capabilities to organize and execute the courses of action required to manage prospective situations, is a construct created in Bandura's (1986) Social Cognitive Theory and is similar to the perceived behavioral control in Ajzen's (1988) Theory of Planned Behavior (TPB). It was repeatedly associated with physical activity (White et al. 2009; Annesi 2006 ). People's perceptions of their own efficacy influence the choices they make, their aspirations, the amount of effort that they mobilize for given behaviors and their perseverance if they meet difficulties (Bandura 1986) . Self-efficacy is therefore generally considered to be an important determinant of health-related behaviors. Typically, research finds strong association between perception of self-efficacy and engagement in physical activity. Though, it should be mentioned that those studies mostly focused on behavior specific self-efficacy. Our study focus on the self-efficacy as general construct and also cover specific efficacy in the area of social interactions.
Most studies have examined physical activity as a continuous or dichotomous variable, whereas our study included three categories based on frequency to account for a not fully continuous measurement level. The single-item moderate to vigorous physical activity measures, such as the one used in present study, were developed to provide a screening measure for use with children and adolescents. Based on the validation studies by Booth et al. (2001) and Prochaska et al. (2001) , the single-item moderate to vigorous physical activity measure appears to have acceptable reliability and validity levels. Also, most of the studies explore only one of the self-perception aspects. For this reason we explored the relation between the frequency of physical activity and the aspects of self perception (e.g. higher self-esteem, self-competence or self-efficacy). Last to be mentioned, studies exploring self-perception and physical activity usually do not look into gender differences.
Regarding gender differences, adolescent girls were found to be less engaged in physical activities than boys (Currie et al. 2000 (Currie et al. , 2004 (Currie et al. , 2008 . Still, whether their engagement in physical activity can be explained and possibly be enhanced by their different perceptions of self in comparison with boys is a question that needs to be explored.
The aim of this paper was to explore whether aspects of self (self-esteem, self-liking, self-competence, and selfefficacy) are associated with different levels of physical activity among adolescent boys and girls. We will explore whether at least some physical activity, even though infrequent, is similarly associated with aspects of the self as frequent, i.e. everyday physical activity. We will also explore gender-related differences regarding this as well.
Methods

Sample and procedure
The study sample consisted of 501 pupils from the last two grades of elementary schools in the eastern part of Slovakia (cities of Kosice and Presov) and the eastern part of Czech Republic (Brno). These three cities are comparable in that they are the second and third biggest towns in economically less-developed districts of the eastern parts of their respective countries. The schools and classes were selected randomly in each city. Directors of the selected schools were asked for participation via telephone. After their approval and the approval of parents, data were collected. Of the study sample (n = 501), 48.5% were boys; ages of both genders ranged from 11.5 to 16.3 years (mean 14.7 years, SD 0.90). Trained researchers and research assistants collected data in June and September 2007. The set of questionnaires was administrated during two regular 45-min lessons in a complete 90-min period of time on a voluntary and anonymous basis in the absence of teachers. Response was 91.5%, with non-response due mostly to school absence because of illness or other reasons. The data collection was a part of the survey 'Individual, interpersonal, social and societal factors of health-related behavior in adolescence'. All questionnaires used in this study underwent the process of back-translation from English to Slovak language to ensure that language versions used in this study measure same constructs as the original language versions.
Measures
Self-esteem was assessed using the Rosenberg Self-esteem Scale RSES (Rosenberg 1965) . The RSES can be divided into an equal number of positively (6 items) and negatively (6 items) worded items measuring positive and negative self-esteem (Halama 2008; Sarkova et al. 2006) . Responses range on a 4-point scale from 1 (strongly disagree) to 4 (strongly agree). Higher scores indicate higher positive and negative self-esteem, respectively. Cronbach's alpha was 0.78 for the positive self-esteem subscale and 0.66 for the negative self-esteem subscale.
Self-liking/Self-competence Scale by Tafarodi and Swann (1995) was used for measuring self-liking (10 items) and self-competence (10 items). Responses range on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicate higher self-liking and self-competence. Cronbach's alpha was 0.81 for selfliking and 0.82 for self-competence.
Self-efficacy Scale by Sherer et al. (1982) was used for measuring general (17 items) and social (6 items) selfefficacy. Responses range on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating higher self-efficacy. Cronbach's alpha was 0.82 for general self-efficacy and 0.61 for social selfefficacy.
Physical activity was assessed using a single question transformed from a single question repeatedly used and validated in HBSC surveys (Currie et al. 2000 (Currie et al. , 2004 (Currie et al. , 2008 : ''How often per week do you have physical activity for more than 20 min?'', with answers of (1) never; (2) once a week; (3) 2-3 times a week; (4) every day. For the purpose of the present study, respondents were divided into three groups based on their answers: (1) no physical activity (never); (2) infrequent physical activity (1-3 times a week); and (3) everyday physical activity (every day). Similar categorization of single self-reported item on the frequency of physical activity was used in the study of Mäkinen et al. (2009) .
Socioeconomic status was assessed by parents' education level, defined as the highest level of education obtained by each parent of the respondents. Education level from both parents was combined into one indicator and was classified as high (university), middle (secondary school) or low (apprenticeship or primary school only).
Statistical analysis
Before the analyses were made, the subsamples from Slovakia and Czech Republic were compared regarding the frequency of physical activity and also of self variables. Very similar results were obtained for both subsamples, with the P-values for differences in outcomes all being 0.05 or higher and effect sizes for differences all being trivial. Therefore, we decided to merge these two subsamples and work with this main research sample. Standard descriptive analyses were performed in the first step to describe the background characteristics of the three categories of adolescents based on frequency of their physical activity per week, and we also tested correlations between self variables using Pearson's correlation coefficient and for possible gender differences in those variables using independent samples t test. Second, one-way analysis of variance (ANOVA) and Scheffé Post Hoc tests were used to explore the differences in aspects of self between the three groups (no physical activity, infrequent physical activity and everyday physical activity). These analyses were repeated separately for boys and girls. Finally, we performed Multiple Classification Analysis (MCA) (Andrews et al. 1973 ) procedure within ANOVA statistics to explore in more detail associations between physical activity groups and aspects of self variables. All analyses were performed using SPSS version 16.0.
Results
The background descriptive characteristics of the whole study sample and of the three groups regarding the frequency of physical activity per week are presented in Table 1 . Levels of physical activity differed by gender with statistical significance (chi-square test). We therefore stratified the further analyses by gender, as shown in Table 4 .
Correlation matrix of all self variables is presented in Table 2 . As a part of the descriptive statistical analysis we also tested possible gender differences in the self variables, and no significant differences were found in our study with the exception of self-liking, in which girls report lower levels of self-liking, and social self-efficacy, in which girls report higher levels of social self-efficacy. In the other nonsignificant results girls reported lower levels of the self variables.
Analysis of variance and Scheffé Post Hoc tests (Table 3 ) revealed significant differences between adolescents with no physical activity and adolescents with infrequent or everyday physical activity regarding aspects of self. Positive self-esteem, self-liking, self-competence, as well as general and social self-efficacy were higher, and negative self-esteem was lower among adolescents with a higher frequency of physical activity. Table 4 presents results from analyses of variance and Scheffé Post Hoc tests separately for boys and girls. Boys with everyday physical activity had higher self-liking and social self-efficacy than boys with no physical activity. The other four F tests for boys yielded no statistically significant differences. Girls with infrequent and everyday physical activity had higher positive self-esteem, self-liking, selfcompetence, general and social self-efficacy and lower negative self-esteem than girls with no physical activity. Interestingly, boys with infrequent and everyday physical activity had more positive scores on most self variables. However, these only reached statistical significance for self-liking and social self-efficacy. Out of the 54 comparisons that we made, two can be expected to be statistically significant at P \ 0.05 just due to chance. The number of statistically significant associations largely exceeds this number.
Finally, we explored the influence of self-liking, selfcompetence, general and social self-efficacy on the (statistically significant) associations of positive and negative self-esteem with levels of physical activity. We did this by using Multiple Classification Analysis procedures in ANOVA, and only for girls, because only among them did we find statistically significant associations between the self variables and physical activity. In these analyses, physical activity was entered as an independent factor, with self-liking, self-competence, general and social selfefficacy as covariates. After adding the self variables to the model, physical activity was no longer significantly associated statistically with positive (F = 0.18, P = 0.84) and negative self-esteem (F = 1.30, P = 0.28). In those analyses, from among the other self variables, only self-liking (F = 65.49, P \ 0.001), self-competence (F = 7.82, P \ 0.001) and general self-efficacy (F = 7.93, P \ 0.001) were statistically associated with positive self-esteem. Self-liking (F = 44.79, P \ 0.001) and general self-efficacy (F = 9.56, P \ 0.001) were significantly associated statistically with negative self-esteem. These results might be interpreted such that the association of positive selfesteem with physical activity runs at least partially via selfliking, self-competence and general self-efficacy, and the association of negative self-esteem via self-liking and general self-efficacy.
Discussion
Our study shows that positive self-esteem, self-liking, selfcompetence, general self-efficacy, and social self-efficacy were higher and negative self-esteem was lower among adolescents with a higher frequency of physical activity. Table 4 Difference found between outcome groups in aspects of self using one-way analysis of variance (ANOVA), resulting P Aspects of self differ among physically active and inactive youths
The differences were much more pronounced for girls than for boys. Self-liking and social self-efficacy were higher among adolescent boys with higher frequency of physical activity. At the same time, positive self-esteem, self-liking, self-competence and general and social self-efficacy were higher, and negative self-esteem was lower among adolescent girls with a higher frequency of physical activity. We found that physical activity per week is connected with higher levels of positive aspects of self (positive selfesteem, self-liking, self-competence, and self-efficacy) and with lower levels of negative aspects (negative selfesteem). These findings are in line with previous studies on adolescent girls and boys (White et al. 2009; Annesi 2006; Parfitt and Eston, 2005) . Our findings suggest that frequent physical activity was connected with feelings of self-worth (self-esteem, self-liking) and personal efficacy (general or social), which might imply that active engagement in regular physical activity during school or leisure time could improve the way youths perceive themselves. Causal links, however, are not so simple, and influences may go in both directions as well, i.e. a reinforcement of the self might also lead to more physical activity. Therefore, it is necessary to explore this connection further in a future longitudinal study.
Research in this field was done mostly in adolescent girls and adult women (Krahnstoever Davisona et al. 2007; Schmalz et al. 2007; Levy and Ebbeck 2005) . Additionally, our findings cover not only girls but also boys and provide gender comparison. Our separate analyses for boys and girls showed many more associations between physical activity and the self among girls than among boys. Among girls, all aspects of self were higher in case of more frequent physical activity. Among boys, only self-liking and social self-efficacy were higher in the group with everyday physical activity. In general girls tend to report lower levels of self aspects compared with boys (Birndorf et al. 2005; Robins et al. 2002) , though this finding was not fully confirmed in our study. At the same time, girls are less engaged in physical activity (Currie et al. 2008) . In addition, girls at this age are much more concerned with their physical appearance, are less willing to participate in physical activities and experience less enjoyment from them (Krahnstoever Davisona et al. 2007 ). Such negative feelings may contribute to a lower intrinsic motivation for physical activity, implying that girls have to motivate themselves actively to participate in physical activity. This self-motivation may be assumed to require a strong self. Recent studies have indeed confirmed self-consciousness and concerns about appearance as barriers to physical activity among adolescent girls (Robbins et al. 2003; Leslie et al. 1999) . At the same time, Gillison et al. (2008) reported in their study that those adolescent girls who are engaged in physical activity perceive it as a sort of duty, and their motivation is related to physical attractiveness and health benefits and feeling good about themselves, which may be connected with the way they perceive themselves (e.g. self-esteem, self-efficacy, self-liking, and self-competence).
Among boys, aspects of self did not play such an important role as in girls. An explanation could be that their motivation for this activity differs from girls. Boys are more engaged in group sporting activities with the aim of being part of peer relationships, which is not connected directly with the way they perceived themselves. They have some intrinsic motivation for physical activity. Gillison et al. (2008) reported that adolescent boys perceived physical activity as something which forms a large part of their social life and is the way of spending time with their friends. Thus, additional motivation is required less often for them. It is clear, then, that in future research it will be important to take a closer look at the motivation for physical activity and possible barriers to it among adolescent boys and girls.
Strengths and limitations
This study has several important strengths, the most important one being its high response rate and international sample. Though data were collected in two countries, it is important to mention that Slovakia and Czech Republic were together as Czechoslovakia until 1993, when these countries separated. Due to the relatively short separation and the long common history, these two countries still share very similar linguistic and cultural background and at present have only minor political differences, which should not influence our findings.
On the other side, it also has several limitations. First, only subjective self-reports were used for measuring aspects of self, and especially for measuring physical activity. However, previous studies support the validity of self-reports (Reijneveld et al. 2003) . The question on physical activity that we used was adapted from Health Behaviour in School-aged Children (HBSC) survey. Its validity has been tested in following studies in order to provide necessary information about its reliability and validity levels (Booth et al. 2001; Prochaska et al. 2001) .
A main limitation is its cross-sectional design, which makes it impossible to formulate conclusive statements about causality in our findings. Our findings therefore need to be confirmed in studies with a longitudinal design. Further studies should take a look at the different age groups, too. As age increases during adolescence, physical activity decreases (Currie et al. 2000 (Currie et al. , 2004 (Currie et al. , 2008 . The latest 2005/2006 HBSC study in Slovakia (Madarasová Gecková et al. 2009 ) provides the following information about age differences in physical activity among boys and girls: No significant differences were found among boys. However, a significant difference was found between 11-and 15-year-old girls with an evident decrease in physical activity between those ages, which was a common trend in most European countries at the time.
Implications
Physical activity is an excellent way of enhancing physical health during adolescent years, and development of healthy patterns in adolescence can be tracked into adulthood. In addition, evidence shows that regular physical activity could enhance mental health, especially among adolescent girls (White et al. 2009; Schmalz et al. 2007) . The fact that a relatively minimal amount of physical activity is related to a more positive perception of self may support adolescent health promotion. At the same time, our findings support using a different approach towards adolescent boys and girls in the promotion of physical activity. Finally, future research should be longitudinal in design in order to assess the causal relationships between physical activity and the self. Our results show that much can be gained in health by further exploring this relationship.
